The interaction between available individual and collective resources in the determination of health is largely ignored in the literature on the relationship between poverty and health in developing countries. We analyze the role public resources play in the perception that rural women in Morocco have of their health. These resources are taken to contribute directly and indirectly to the improvement of individual health by, on the one hand, providing a health-promoting environment and, on the other, improving the individual's ability to produce health. The empirical results of multilevel models confirm the expected associations between socioeconomic status, individual vulnerability factors and health. Furthermore, the random part of the model suggests that variation in state of health is also associated with the presence of collective resources. However, the higher the level of women's individual wealth, the less the characteristics of the community in which they live seem to be associated with their health, and the less the potential vulnerability factors seem to constrain their ability to maintain or improve health. Our results suggest that collective investments derived from various areas of activity will be more favourable to improving health, insofar as they are adapted to the initial ability of women to benefit from them.
Introduction
Poverty-reduction policies are considered to help improve the health status of poor populations. Indeed, individual level of income is thought to be associated with the capacity to adopt and choose a lifestyle and environment favourable to health; it is generally accepted that a decent level of income provides the protection necessary to maintain and produce an adequate level of health. However, on a more aggregate level, matters are different. For example, the relationship between the public resources available at the municipal or regional level and the health of the individuals in the municipality or region is not as well understood and is the subject of some debate. Some questions therefore seem to be in order: Can the protective effect on health provided by an individual's income be reproduced instead (or in addition) by the level of collective 2 resources? Can the individual's capacity to produce health be increased or constrained by the presence or absence of appropriate collective resources given the level of individual resources? If yes, under which conditions?
In the literature, these questions tend not to be dealt with or are at best raised only indirectly. Several studies do measure the importance of place ("neighbourhood effect") (Macintyre, S., Ellaway, A., and Cummins, S., 2002; Macintyre, S., McIver, S., and Sooman, A., 1993) by introducing measures of composition, that is measures that reflect the distribution and concentration of individual characteristics in a given environment.
Very often these include such measures as level of poverty or income inequality, employment levels, or racial profile. (Pickett and Pearl, 2001; Wilkinson, Kawachi, and Kennedy, 1998; ., Wilkinson, R. G., and Kennedy, B. P., 1999; Kennedy, Kawachi, and Prothrow-Stith 1996; Townsend, Davidson, and Whitehead, 1988; Marmot, M. G., Davey-Smith, G., Stansfield, S., Patel, C., North, F., and Head, J., 1991; Deaton 1999 Deaton , 2001a Deaton , 2001b . Less often, policy variables that reflect the level and type of social and economic services and infrastructures offered in a community or a region (Lynch, 2000) are introduced directly. Studies of developing countries are even rarer and are generally limited to analyzing the effects of infrastructures directly related to the risk of disease transmission, especially those involving potable water, sanitation and, to some extent, electricity and health services (Wang, L., 2003; Thomas, D., Lavy, V., and Strauss, J., 1996; Lavy, V., Strauss, J., Thomas, D., and de Vreyer, P., 1996; Rosenzweig, M. R., and Wolpin, K. I., 1982; van der Klaauw, B., and Wang, L., 2004; Shi, A., 2000) .
In developing countries, some communities, regions and segments of the population are particularly disadvantaged in terms of access to public resources, and the availability of such resources may contribute to the development of health disparities. It may also act as a modifying factor with respect to the (accepted) associations between health and socioeconomic status as measured, for example, by income and education. It therefore seems worthwhile to consider the interactions between available collective and individual resources and capabilities in the production of health.
In exploring these questions of the contribution of public resources to women's capacity to produce better health and of the potential interactions between collective and individual resources and vulnerability factors, this article makes use of the theoretical proposals and analytic tools favoured by the human development approach (United Nations Development Programme, 1990; Ranis, G., and Stewart, F., 2000) , social epidemiology and determinants of health (Frenk J, Bobadilla, J. L., Stern, C., Frejka, T., and Lozano, R., 1994) , health-production models (Grossman, M., 1972 (Grossman, M., , 2000 , and Sen's body of theoretical work on capabilities (1987) . The capabilities approach provides a unique perspective since it recognizes the importance of considering the capacity that individuals have to convert resources into health and other benefits. The production approach derived from Grossman's perspective (1972) enables us in addition to explore and formalize questions of productivity, technical effectiveness and interdependence between the two types of resources considered as inputs in the production of health.
Resources and health
There are deemed to be two pathways by which collective resources (public services and infrastructure) are associated with health status. The first is indirect: Access to and use of the resources make it possible to increase the productivity of individual health-production factors, particularly the level of education and income. The second pathway is direct:
Collective resources, which are associated with a community's level of social and economic development, create a "health-promoting" environment. In Morocco, for example, a project to improve access to water is reported to have yielded direct health benefits by significantly reducing the prevalence of diarrheal diseases among children less than five years of age 3 . It also had indirect and certainly longer-term benefits by considerably increasing school registration and retention rates for girls (Klees, Godinho and Lawson-Doe, 1999) .
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The findings by Esrey (1996) for Morocco also suggest that access to a better source of potable water would improve health when combined with better health infrastructures.
We have adopted a production approach in order to estimate the capacity of women at given levels of vulnerability to produce health with both their own resources and the collective ones available to them.
The model
The model is formulated such that the production of individual health, H ij , depends on a vector of independent variables of individual and family resources-education (I ij ) and a measure of wealth (Y ij )-and on the availability of collective resources in a given region j along with other population attributes (z j ). The production of health also depends on initial conditions, represented by a vector of independent individual-vulnerability variables A ij , which affect the capacity of women to convert their own resources into health. The collective resources vector (z j ) affects health production by increasing the productivity of individual resources, for example, through the introduction of a technological advance. For a given quantity of individual resources, the presence of collective resources thus increases the production of health. An individual's "production technology" may then be written as: The model thus points up the relative contributions of individual and collective characteristics and resources in the production of women's health, given individual vulnerability factors, and considers that the effectiveness of collective resources will depend on how well they fit with individual characteristics. The inclusion of more than one measure of individual socioeconomic status allows for a more robust estimation of the relationship between collective (or purely contextual) resources and health status (Pickett and Peare, 2001 ).
The variables in the model
Being educated is instrumental to achieve a given level of health. The higher the level of education, the better can an individual adopt or change a healthy lifestyle, understand the risks associated with different behaviours, assimilate information of a medical nature, and follow prescriptions properly (Strauss and Thomas, 1995; Caldwell, 1979) . As a direct input, education is a measure of knowledge, power and control (of lifestyle, fertility, etc.). Education is also an indirect input: It measures the capacity to seek out and use an optimal combination of inputs and resources conducive to health (Dreze and Sen, 1989) and to lower the price associated with investment in health through greater productivity (Leibowitz, 2004) .
The second dimension of socioeconomic status, standard of living, captures the financial capacity to obtain goods and services that may be used to ensure, maintain or enhance a healthy environment, adequate nutrition, the seeking of care, etc. (Sastry, 1996; Strauss and Thomas, 1995; Case, 2002) . It is generally accepted that there is a gradient between health and income, at least for women in developing countries and particularly in a middle-income country like Morocco (Gwatkin, Rustein, Johnson, Pande, and Wagstaff, 2000) . Standard of living, like education, is also considered an indirect input in health production, since it affects access to and use of the various collective resources available.
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In a pure production model, age is a variable that affects the depreciation rate of the stock of health (Grossman, 1972) .
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These initial conditions are the equivalent of the initial stock of health in production models. Several studies deal especially with estimation problems associated with heterogeneity in initial health (individual fragility) (Rosenzweig and Schultz (1984) ; Lee, Rosenzweig and Pitt (1997)).
We have selected a measure that reflects long-term wealth, as determined by household possessions, rather than one that captures seasonal or annual income and so may vary over a short span of time. The choice of such a measure is also warranted by the issue of endogeneity: A measure of possessions or wealth may be considered exogenous and thus not to vary as a function of women's health except in the event of a catastrophe in which a household would have to dispose of its assets to finance emergency care 6 .
The standard-of-living measure is based on a factor analysis. A composite index is derived from different measures of possessions (telephone, kitchen range, etc.), housing characteristics (roofing and flooring materials) and the socioeconomic status of the head of household. This type of index is widely used in the literature on the subject (Filmer and Pritchett, 1998; Lindelow, 2004 ).
Since we are studying the hypothesis of a relationship between the availability of collective resources (z j ) and health, the model uses measures of the availability (rather However, introducing a morbidity variable into the model allows one to at least partially control for endogeneity.
not "purely" contextual. We have introduced two such compositional measures: the incidence of poverty, as measured by the percentage of the population living below the rural poverty line, and a measure of income distribution in the commune.
The data are drawn from three sources: 1) l'Enquête sur la santé des mères et des enfants 
Calculations
In light of the hierarchical structure of the databases, we have used a multilevel analysis for our empirical calculations for the model (Goldstein, H., 1995; Snijders, T. A. B., and Bosker, R. J., 1999; Rice and Jones (1997) ). The reconstituted database spans five hierarchically arranged levels: women, households, communes, provinces, and regions.
However, the model uses a three-level structure: women (i), communes (j) and regions (k). The first two and the last two units of observation were merged, and the structure of the observations was thus preserved.
Given the nature of the dependent variable, we have used an ordered multinomial logistic regression (Fielding, A, 2002; Fielding, A., Yang, M., and Goldstein, H., 2003) The reference population for all the models is uneducated women over 20 years of age who have children, whose relative standard of living is more than one half standard deviation below the mean, and who have no reported morbidity. The reference population lives in communes with more than 150 primary schools per 100,000 inhabitants and more than 17 primary healthcare facilities per 100,000 inhabitants. The incidence of poverty in these communes is under 30 %, and the level of development is higher than the mean.
According to the results of the empty model, the median proportion of women reporting they are in good health is 18 %. Prevalence varies significantly between communes and between regions, thus warranting the three-level analysis. Models 4 and 5 suggest that the density of primary schools is significantly associated with a perception of good health. Communes with a very low school density, fewer than 86 schools per 100,000 inhabitants, seem to differ from the high-density reference communes. No model, though, shows an association between perception of health and density of health centres and dispensaries or the other communal variables, such as the communal development index, incidence of poverty or inequality of income. We will discuss this result in more depth later.
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Interactions between individual and collective resources
In the second set of calculations, we explore the hypothesis that the characteristics of the communes in which the women live are not only associated with their health but also that the association varies to some extent with the level of the individual resources the women have at their disposal and their own capacity to use the available resources to achieve a desirable level of health. In other words, there are interactions between characteristics of the individual and those of the collectivity, especially access to public resources. For example, the poorest women may derive relatively greater benefit from the available collective resources than the wealthiest women if the resources are such that the poor can use and understand them. However, if the collective resources are too specialized or obviously too expensive, it is the more educated or wealthier women who will derive relatively greater benefit from them. To test this hypothesis, we disaggregated the total sample, breaking it down into four sub-samples defined by the composite standard-ofliving index. We then we ran the calculations for the complete sample, adding the interaction terms associated with the key variables tested with the sub-samples.
On the whole, in rural Morocco 21% of women reported that their health status was good.
The most affluent did so in a greater proportion than did women with the lowest standard of living; 35% of the former and fewer than 14% of the latter said their health is good, The results with respect to the effects of communal resources are particularly interesting.
Although there is no perfectly linear progression in the odds ratios, the less wealthy segments and the wealthier one still present a contrast. The greater women's individual wealth, the weaker the association between the setting in which the women live and their 7 The cross level interactions between standard of living and communal resources are not statistically significant for the sample as a whole, perhaps because of a number of factors, particularly the number of categories, the quality of the standard-of-living indicators and statistical power (Zhao and Bishai, 2003; Kreft, 1996) . Total population Stratum 1 "wealthy" Stratum 2 Stratum 3 Stratum 4 "poor" Table 3 . Multinomial model of self-rated health stratified by standard of living health status. For the wealthiest segment, no collective resource is associated with health; the odds ratios approach unity for each of the communal variables. The more limited the wealth of the individual, the more sensitive the health status becomes to setting and the stronger the relationship between the different collective resources and health. The ratios fall into a range of 0.4 to 0.6 for primary schools.
The presence of public resources, particularly primary schools, would therefore seem to be relatively more strongly associated with the health of poor women than wealthy ones.
We should note, though, that this association does not necessarily seem to extend to the poorest segment, evidencing an accessibility problem for those who are most deprived.
The level of development of the commune, as presented here, is a composite of several factors, each of which differs in its relative importance in the perception of health depending on the standard of living of the women. For the poorest, electricity and waterpurification systems seem to be the most discriminant factors.
Our analyses suggest, moreover, that the results obtained regarding the respective contributions of individual and communal factors on health status by standard-of-living segment are similar to those that can be obtained when the sample is stratified on the basis of education. Since education is an instrumental capability to being healthy, we redid the previous analyses and obtained similar results. It is interesting to note that the income effect seems stronger for educated women, although the progression up the four income levels is not constant or significant. This result tends to support our hypotheses that the more educated women are, the more effectively income is used, allowing for better health production. Education thus interacts with resources and the vulnerability factors in the production function. Nonetheless, the association with standard of living is not negligible for uneducated women; to some extent, income seems to be a substitute for education for them.
No communal characteristics are apparently associated with the perception of health by educated women. For uneducated women, there is an association with both school density and level of development. It would seem that, in health production, the type of collective resources available might make up for these women's lack of formal education.
Discussion
With the specifications and form of the model we have adopted, empirical calculation does not allow us to explicitly determine the extent of the direct and indirect contributions of collective resources to the improvement of health. However, it does allow us to calculate the total "effects" and their relative importance in explaining variations in state of health. Our results suggest that the presence and number of primary schools enhance their accessibility and use by reducing the relative cost they entail (proximity). The results suggest too that primary schools may respond appropriately to women's educational needs, help increase their general and specific level of education and consequently increase their effectiveness with regard to health production, or that the schools' proximity may allow women to allocate more time to other income-generating pursuits. The presence of such resources may also have a leverage effect, attracting other investments to the commune and increasing the potential for and diversity of jobs and sources of individual income. School density thus also seems to have an indirect effect on the perception of health by Moroccan women.
As for interactions between individual and collective resources, the results of the stratified analyses suggest that the quantity and diversity of available collective resources (particularly primary schools, but to some degree the level of development of the commune as well) affect the capacity to produce health, most especially for the most deprived or least educated women. The "production technology" differs according to the characteristics of the women. For the poorest, availability and accessibility are critical and have to make up for the lack of individual resources, for the wealthiest, more specialized services and resources, which demand a minimal income or education level, will allow them to improve their state of health at the margin. One may thus suggest that the profile of the target population will determine whether the nature and quality of services are associated with population health.
This observation also contributes to explain at least partially why we found no association between health infrastructure and health status, as reported previously. It is an indication of a lack of access or a lack of quality of the services provided and it is central to the capability approach where no matter what the level of resources are, the capacity and the freedom to use them are inexistent. We should note though that this result could also be explained by the type of infrastructures considered and by using self rated health rather than an indicator of ill health.
Although interactions between collective and individual resources do not seem to be The results also suggest that when we take into account the diversity among women and control for vulnerability factors (age and number of children) and initial state of health (presence of morbidity), standard of living remains an important determinant of health.
Indeed, the results confirm the presence of a gradient, even within a population that is, by and large, as relatively homogeneous as that of rural women.
The results show too that income is more closely associated with the health status of the most educated women, suggesting that being educated may increase the effectiveness of individual health production. All things being equal, at equivalent income levels, one dirham would thus "produce" more health for an educated woman than for an uneducated one.
It seems then that there are interactions between individual resources and vulnerability factors similar to the interactions between primary schools and individual resources. The results suggest, in fact, that experienced morbidity, age and number of children do not seem to affect the most and least affluent women in the same way. Income level and education apparently provide protection against individual risk factors.
Conclusion
These results suggest that any intervention that jointly tackles individual, family, communal, or regional mediators of women's socioeconomic status is likely to help improve their health. The results validate the proposition that individual resources contributes to improve health status and that individuals' freedoms to convert these resources into health depend on their vulnerability factors. Accessing collective resources, particularly the number of primary schools in our example, may also reinforce these capabilities. Any type of intervention that gives rise to greater individual and collective "wealth" and capabilities may potentially make the environment more conducive to the production of health for individuals and the population. The results show, however, that, in choosing types of investments, consideration must be given not only to the health objectives but also to the initial conditions, that is, socioeconomic status and population vulnerability factors. The expected social benefits of public investments and collective resources will be that much greater if the capacity of individuals to access them-especially their capacity to internalize the return-is taken into account.
Our results also suggest that public resources from different spheres of activity may create positive externalities with respect to health since they can increase the capacity of individuals and populations to be healthy. It therefore seems important to consider and include health benefits in calculating the expected returns of public investments in areas of activity other than health, most notably education. Nor must we ignore the possibility that investments that seem to yield individual returns may also create positive externalities benefiting the whole community. For example, Alderman, Hentschel and Sabates (2003) have shown that educating women affects the health not only of their own children but of the children in their "neighbourhood" as well. There are important implications here for national and international policies designed to achieve, for example, the Millennium Development Goals. The argument thus exists to treat these goals as inter-connected rather than "silos", each left to the relevant sectoral specialists and tackled with "targeted" policies.
Throughout his writings, Amartya Sen has emphasized at length the fact that a healthy population is not necessarily a wealthy one and that the level of economic development is a necessary but not sufficient condition for improving the community's health. There are a whole series of intervening factors. Of these, the way in which a society creates and distributes its resources, freedoms and social opportunities would seem to help explain its health status and inform us about the health disparities and inequalities in the society (Sen, 2002) . Our results suggest that better access to individual as well as to certain types of collective resources contributes to the maintenance and creation of individual and social capabilities to produce and maintain a decent health status.
